Developmental aspects of sodium-dependent transport processes of preimplantation rabbit embryos.
It is well established that the trophectoderm of the preimplantation rabbit blastocyst can actively transport solutes that, in turn, are believed to mediate the accumulation of blastocoelic fluid. Consequently, the rabbit blastocyst serves as an ideal model to investigate epithelial transport mechanisms during embryonic development. The trophectoderm is considered to be an electrically "tight" epithelium, as values for the transepithelial electrical resistance and potential difference are high for both day-6 and day-7 p.c. blastocysts. However, during development the trophectoderm displays marked changes in epithelial transport properties, particularly between day 6 and day 7 p.c. These changes (see Fig. 14.1) are characterized by (1) the loss of a Na+-dependent methionine transport mechanism, (2) the development of an amiloride-sensitive component to Na+ influx, (3) a decrease in ouabain-sensitive oxygen consumption with a concomitant increase in ouabain binding, and (4) the acquisition of a furosemide-sensitive NaCl cotransport system. During this period the rate of fluid accumulation doubles, resulting in a five-fold increase in blastocoele volume. We have also presented results showing that individual proteins of expanding blastocysts can be grouped with respect to their synthetic rates and that plasma membrane proteins can be uniquely characterized by their apical and basolateral domains. We suggest that the dramatic changes in epithelial transport mechanisms observed during preimplantation development of the rabbit blastocyst are a consequence of the changing developmental expression of trophectodermal membrane constituents. The blastocyst tissue is thus a useful model not only for understanding epithelial transport function in general, but also for understanding the physiological events associated with normal embryonic development.